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Abstract. Bangladesh is the lower country of three important international 
rivers1, which, along with rainfall and groundwater, are the main sources of 
freshwater of the people on the coast. However, the effects of climate change, 
such as salinity, arsenic, drought, and cyclone, have generated a severe water crisis. 
Moreover, the ineffective management and governance, rather than solving, 
aggravated it. Based on my fieldwork experience in 2016-17, I aim to investigate 
the role of each of these sources, as well as the socio-economic problems arising 
from the failure of the government and other stakeholders involved in water 
management, in Mongla, Bangladesh, to solve it. The water crisis produces social 
threats like unemployment, an increase of working hours for women, the lack of 
marriage, migration, reduced income, high medical costs and drop out of school.  
 
Keywords: climate change, freshwater crisis, unemployment, water management  
 
 
INTRODUCTION 
 
Water is a vital element for human development (Mustari and Karim 
2016, 695). According to the United Nations, one-third of the world 
population lives in areas affected by the water crisis, of which 1.1 
billion have no access to safe drinking water (Shaw and Thaitakoo 
2010). The global water consumption is doubling every 20 years. 
Given this rate, at least 3 billion people will live in areas where 
fulfilling basic water needs will be very difficult or even impossible 
(Concern Worldwide 2012). Some authors assume a natural link 
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between water shortage and acute conflicts (Wolf 2001, 29), which 
the lead to severe political tensions, and even to war (Westing 1986, 
9).  
 The water-related crisis is occurring especially in Asia, as the 
population growth and urbanization rate are high (Abedin et al. 
2014, 111). Although Bangladesh is one of the most irrigated 
country in South Asia (150%) - followed by Sri Lanka (150%), India 
(133%) and Pakistan (110%) (Weligamage et al. 2002), it faces a 
severe water crisis generated by the effects of climate change. Its 
geographical position plays an important role, as it comprises the 
biggest part of the delta of Ganges-Brahmaputra-Meghna (GBM) 
(Zahid and Ahmed 2006, 27). The agriculture, biodiversity, 
livelihood, and culture of Bangladesh rely on water, and the supply 
of water largely depends on the multiple rivers system (74% of total 
water supplies) (Ahmed and Roy 2007, 39). However, the flow of 
these rivers is controlled by various diversion projects in the 
upstream country - India, a fact which affects the socio-economic 
development of Bangladesh.  
 The effects of climate change impacts, such as drought, erratic 
rainfall, salinity intrusion, higher temperature, cyclone, and storm, 
have both a direct and indirect effect on water resources and many 
people are struggling to access freshwater supplies especially in 
coastal Bangladesh (IPCC 2007, 472; Rabbani et al. 2013, 272-273). 
Although there are important resources of groundwater, salinity 
intrusion and arsenic contamination make them vulnerable (Mallick 
and Roldan-Rojas 2015, 93; WHO and UNICEF 2010). This crisis 
produces many socio-economic problems. For instance, millions of 
people use insecure drinking water, which causes diarrhoea, typhoid, 
parasites, cholera (Curry, 2010, 103), and malaria. A direct 
consequence is an increase in unemployment.  
 The following questions will be discussed below: (a) On which 
water sources should Bangladesh rely on? (b) Which role each of 
them plays in fulfilling the needs of the community? (c) What socio-
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economic problems does the freshwater crisis create, and how could 
they be solved?  
 
 
LITERATURE REVIEW 
 
The demand and competition for water are increasing between 
countries due to the population and economic growth (UNDP 
2006). There are 76 Upazila (sub-district) in 19 coastal districts of 
Bangladesh that are seriously affected by the rise of sea level (MoWR 
2005). Freshwater is crucial for the coastal people not only for 
agriculture and industry but also for drinking and other household 
activities (Mustari and Karim 2016, 695). Many sources are available 
in the coastal region of Bangladesh, including groundwater, small 
ponds (with or without pond sand filters), rainwater and rivers 
(Mallick and Roldan-Roja 2015, 93). But they cannot supply a 
sufficient volume to meet the demand (Quazi, 2006, 3). This is 
because of inadequate freshwater aquifers at suitable depth (Islam 
et al. 2010, 3988; Kamruzzaman and Ahmed 2006, 377). Moreover, 
the deep tube wells do not work properly due to salinity and arsenic 
(Abedin et al. 2014, 111). There are no municipal reservoirs and the 
storage capacity for rainwater is not sufficient to fulfil the demand 
over the whole year (Ansari et al. 2011; Mallick and Roldan-Rojas, 
2015). 30 million people are not able to collect freshwater. Half of 
them are forced to drink saline water (Hoque 2009, ix).  
 Surface water is also contaminated with salinity (Islam et al. 2013, 
532) due to both natural and human causes. (Huq and Ayers 2008, 
4; Mahmuduzzaman et al. 2014, 8-9; Rahaman and Bhattacharya 
2006, 4-5). Among the first, the rise of sea level, cyclone, tidal surge, 
and floods are the most influential (Chong et al. 2014, 1585; Mustari 
and Karim 2014, 13; Shamsuddoha and Chowdhury 2007, 13-14). 
Unfortunately, by the year 2050, in the southwest areas of coastal 
Bangladesh, climate change might still increase the salinity of rivers 
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and groundwater (Dasgupta et al. 2014, i). The following table 
shows the rates of salinity level in the coastal districts of Bangladesh: 
 
Table 01: Salinity level in the coastal districts of Bangladesh  
District Salinity in surface water in ppm 
Bagerhat  5 - >10 
Barguna 1- 5 
Barisal 0 
Bhola 1-10 
Patuakhali 1-10 
Pirojpur  0-10 
Satkhira 5->10 
Khulna 5->10 
 
(Source: Islam 2004) 
 
All of this makes the development of society stagnate (Huq and 
Ayers 2008, 7; Lal 2000, 57-58; Mustari and Karim 2016, 12-13): 
“Climate change deteriorates the situation significantly and reduced 
access to freshwater will lead to a cascading set of consequences, 
including impaired food production, the loss of livelihood security, 
large-scale migration within and across borders, and increased 
economic and geopolitical tensions and instabilities” (Abedin et al. 
2014, 1).  
 The coastal community of Bangladesh is highly relying on 
fishing, rice, paddy farming, and aquaculture (Chowdhury 2010, 34; 
FAO 2009). The culture of shrimp has increased over the last 20 
year, a fact which negatively affects the quality of ground and surface 
water (Datta et al. 2010). An “intentional flooding of lands by 
brackish water for shrimp cultivation makes the inhabitants of the 
area more vulnerable in terms of freshwater access” (Sultana et al. 
2014,1 ), as shrimps need salt water to breed.  
 This scarcity causes tremendous socio-economic vulnerability 
and problems like an increase of the working hours of women, 
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health problems like cancers, cardiovascular diseases and skin 
lesions, and the decrease of the economic production (Joseph et al. 
2015, 541; Rijberman 2006, 6; Vorosmarty et al. 2000, 284; Watkins 
2006, 30; Mustari and Karim, 2016, 13-14). Women are carrying the 
duty of water collection in many developing countries (Mallick and 
Roldan-Rojas 2015, 92). It is internationally estimated that 64% of 
water collection is made by women (WHO and UNICEF 2011). 
Khan et al. (2011, 1) found that preeclampsia and gestational 
hypertension is prevalent among the women in the coastal areas 
than in the others. The lack of freshwater not only creates health 
problems but also is responsible for losing the opportunity for 
education, which affects the development of both individuals and 
the community (UNDP 2006). 
 
 
RESEARCH MATERIALS AND METHODS 
 
The present study was conducted in Chila village, Mongla Upazila3 
(22°29′N 89°36.5′E), in Bagerhat district of Bangladesh, during May 
and June 2017. The total population of this village is 7502 people, 
and the average household size is 4.1 (BBS 2015). The community 
is facing a freshwater crisis due to arsenic, salinity, and climate 
extreme events like cyclone, sea level rise, and drought. The crisis is 
acute in the dry season and generates many socio-economic 
problems.  
 This multidisciplinary study uses qualitative and quantitative 
research methods. The data were collected through Focus Group 
Discussions (FGD4), a survey of 80 households, and Key Informant 
Interview (KII5). Structured and semi-structured questionnaires and 
random sampling technique were used to gather data from these 
households. FGD was held before and after household survey in 
order to get knowledge and about the crisis, its related socio-
economic problems, and their resilience. Five key informants were 
selected based on the age, socio-economic position, and literacy 
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level. The data were collected by the author with the assistance of 
trained university students in southern coastal Bangladesh during, 
June 2017. Collected data were analysed by using software like SPSS 
and NVivo.  
 
 
FINDINGS AND ANALYSIS 
 
The socio-economic background  
Respondents’ characteristics such as gender, marital status, age, 
number of children, occupation, and ownership of land help to 
identify how the freshwater crisis affects their development.  
 
Socio-Economic 
Characteristics  
 Frequency  Percentage  
Gender  Male  43 53.75 
Female  37 46.25 
Marital Status  Married  69 86.25 
Unmarried  3 3.75 
Divorced  7 8.75 
Separated  1 1.25 
Age (in years)  20 - 29  14 17.5 
30 - 39  31 38.75 
40 - 49  25 31.25 
50 -59  6 7.5 
60 - 69 2 2.5 
70 - 79  1 1.25 
80 - 89 1 1.25 
Number of 
Children 
0 – 2 44 57.14 
3 – 4 27 35.064 
5 – 6 4 5.19 
6+ 2 2.59 
Literacy Level  Illiterate  11 13.75 
Less than 
5th degree  
35 43.75 
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5th to 10th 
degree  
18 22.50 
SSC – HSC 11 13.75 
BA-MA 5 6.25 
Occupation  Primary  Freq. %  Secondar
y  
Fr
eq
. 
% 
Fishermen  20 25.00 Day 
laborer  
27 33.75 
Housewife  29 36.25 Fish 
farming  
5 6.25 
Fisherwomen  3 3.75 Fisherwo
men  
11 13.75 
Day laborer  6 7.50 Rearing 
livestock  
19 23.75 
Small 
business  
4 5.00 Fishermen  7 8.75 
Trader  7 8.75 Rickshaw 
puller 
3 3.75 
Farmer  3 3.75 Small 
business 
8  10.00 
Driver  2 2.50    
Fish farmer  5 6.25    
Doctor  1 1.25    
Ownership of 
land (in bigha)/ 
Type of land  
Bigha  
0.1-3.0/Freq.  % 4-6/Freq. % 7-
9/Freq.  
% 
House  53 66.25 2 2.5   
Cropland  5  1 1.2
5 
3 3.75 
Landless  17 21.25 - - - - 
 
(Source: The author)  
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FRESHWATER SOURCES AND THEIR ROLE 
 
Chilla community has the following freshwater sources: rainwater, 
rivers, groundwater, sweet ponds, and water traders. People are 
relying particularly on rainwater, which is however insufficient for 
the whole year, especially because they don’t have the financial and 
technical capacity to stock it. Groundwater is contaminated with 
arsenic and salinity, so they cannot use it. Salinity also affects the 
rivers most of the year. Moreover, they have a direct connection 
with the Bay of Bengal, therefore it is unsafe to use it as a source. 
They can use rivers’ water only during the monsoon because 
extreme rainfall reduces the salinity. Sweet ponds are a good source 
but they are not everywhere in Chilla. The distance from the study 
site to the first pond is five miles. Thus, people need to spend almost 
a whole day to collect water from it. There are water traders that 
collect water from this sweet pond and sale to the community. 
However, bottled water is the least viable option for this community 
because it is very expensive for them, considering their economic 
situation.  
 As Chilla is located in the coastal zone of Bangladesh, on the 
bank of Passur River, it is highly vulnerable to climatic phenomena 
like cyclone, tidal surge, and floods.  
 
Table 03: Causes of the freshwater crisis in Chila (mutually inclusive) 
Types Frequency Percentage 
Drought  45 56.25 
Flood (Tidal surge/storm surge) 57 71.25 
Salinity  75 93.75 
River Bank Erosion  19 23.75 
Other (Specify) Storm  1 1.25 
 
(Source: Islam 2017) 
 
Socio-economic issues  
 
The freshwater supply system is different in coastal areas. There are 
authorities responsible for supplying water to the people but they 
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are missing in Chilla. This happens even if it is well-known that 
water is crucial for poverty reduction, health improvement, 
biodiversity, and economic development. Instead, the lake of 
freshwater creates many problems like sexual harassment, drop out 
from school, migration, unemployment, a decrease in the number 
of marriages, as well as many specific health problems (see Figure 1). 
 As women are generally responsible for collecting water and 
supplying it to their households, the present crisis raises grave 
problems for them. The household survey revealed that all 
respondents from Chilla either buy or collect water. The water from 
the sweet pond is free but it requires spending considerable time to 
get it because of the long distance and interminable waiting times in 
queues. Sometimes, they are sexually harassed during these journeys. 
As per the questionnaire survey, 18.92% of female respondents are 
sexually harassed at least once every year, whilst 81.08% of them 
were once in their lives during the journey of water collection. 
 
Figure 01: Social and Economic Problems due to the Freshwater Crisis 
 
(Source: The author) 
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Although the freshwater crisis is not directly responsible for drop 
out of school, it creates a situation so girls choose this option. The 
frequency of water collection varies from season to season but it 
reaches the peak in the dry season6. Because rainfall rarely occurs, 
sweet ponds and rivers are dried. These are the main factors for such 
situations. Firstly, water collection requires a good period of time, 
which make girls fail to attend the school. Secondly, they are under 
enormous pressure during the dry season. They are exhausted after 
a long and laborious journey and lose interest to study. If they go to 
school without learning their lesson, the tutor humiliates them in 
front of the other students. In many cases, they choose not to go 
rather than suffering this treatment.  
 Regarding marriages, the parents from other neighbour villages 
are not interested to send their children to Chilla because of this 
crisis. They assume that their daughter would need to travel this long 
distance to collect water. Moreover, the boys are not interested in 
the girls in Chilla because of their rough skin caused by drinking and 
using saline water. According to the household survey, 41.25% of 
respondents informed that they are facing marriage problems. 
 It is a very difficult task for females to ensure sufficient and safe 
freshwater supplies for the household. Consequently, some of them 
decide to leave their ancestor’s place and start a new life somewhere 
else. According to the household survey, if the freshwater crisis 
persists in the next five years, 18.75% of respondents will migrate 
from Chilla. 
 In the dry season, women need to spend more time to collect 
water7 and, in turn, they have less time for other household tasks. 
This fact creates tensions and conflicts and leads to domestic 
violence. It also creates distance in the relationship between 
husband and wife, which then leads to separation or divorce.  
 Regarding the economic development of the community, the 
freshwater crisis means more expenditure on health, less 
employment, and reduces income. Freshwater is important for 
health and our study found that the people from this region face 
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health-related problems like diarrhoea, skin problems, malaria, and 
dysentery, mostly in the dry season. A key informant, Arcona Roy, 
told us that, in 2016, she could not work for one month because of 
diarrhoea. She also needed to spend around BDT8 1700 (20.49 
USD) for treatment. This is a direct expenditure. However, if she 
converts the time lost in monetary value, then the total loss would 
be BDT 8000 (96.4 USD). According to the household survey, 
97.50% of respondents said that they are facing at least one of the 
above-mentioned health problems at least once during the dry 
season. This affects their employment possibilities and increases 
medical costs.  
 In Chilla, employment options vary season to season. They 
largely depend on the availability of fish in the river. As per the 
questionnaire survey, 98.75% of participants admit that they are 
involved in the fishing sector so that they have more opportunities 
for employment during the monsoon than in the dry season. 
Villages of the bank of Passur River catch fishes from the river and 
sell them in the market or work as day labourers for the fishermen 
who have a trawler and other materials for catching them in large 
quantities. Yet, they lose this opportunity is they are not physically 
fit during this period, a fact which depends on the water supplies. 
The survey indicated that 78.75% of participants lost it at least once 
during their life. 
 The members of this community also rely on various sources of 
partial income to fulfil their needs. Fishermen and boatmen are, for 
instance, busy in the monsoon and have free time in the dry season. 
During this season, they are trying to migrate temporarily (e.g. to 
Dhaka or other urban areas). As the freshwater crisis is prominent, 
they are facing more health problems, which makes them unable to 
look for a temporary job. Moreover, they need to stay home and 
help their families to collect water.  
 Rearing livestock is another good source of partial income. It is 
a traditional practice in coastal Bangladesh. Some of them rely on 
livestock even as their main source of income. They earn good 
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amount of money from selling livestock and eggs. This activity also 
meet the nutritious demand of the family. But rearing livestock is 
not possible during the dry season because they cannot share their 
hard work in collecting water with animals. Consequently, their 
income dramatically decrease.  
 As the existing freshwater sources cannot supply sufficient 
volume to the community, the last relies on water traders. But they 
do not supply it without charge. The price depends on the location 
of the household. If it is located in a place that water traders can 
easily reach, the price varies between BDT 20-25 (0.24-0.3 USD) for 
one jar9 of water. If it is far away, they charge BDT 30-40 (0.3-0.48 
USD) for the same volume. This expenditure, which significantly 
increases during the dry season, puts an enormous pressure on this 
low-income community. Sometimes, traders stop supplying water 
without prior notice because they do not get enough from the sweet 
pond. 
 In order to solve these problems, the government has taken 
several initiatives, such as increasing the navigation on Gorai River 
by dredging, install water treatment systems, or increase awareness 
about rainwater harvesting. Despite these efforts, the situation has 
not improved.  
 Besides the household survey, we also conducted FGDs and KII 
to get an overall idea about the causes and consequences of the 
freshwater crisis and identify viable solutions. Some 
recommendations are summarized in the following:  
 Water can be used for multiple purposes without needing 
treatment People, for instance, can wash their hand and dishes in 
their vegetable gardens. This will reduce the water demand because 
they do not need to irrigate extra water. In this purpose, training and 
campaigns of sharing knowledge are needed. It is also important to 
find out who should benefit from training. The women and girls 
from rural areas are responsible to supply water to the families. They 
know how the freshwater crisis seriously affect the health and well-
being of their relatives because if a family member suffers, additional 
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duties may fall on them. If they get training, it will be easy for them 
to bring efficiency in the domestic water use. Arcona Roi, a Key 
Informant, told us that she can use collected rainwater for four to 
five months for multiple purposes. For example, after eating, her 
family members wash their hand in a container. The water is then 
used to prepare food for chickens, ducks, and other animals. Before 
2010, she could only use it for two to three months. In 2010, she 
got training from World Vision about collecting and the use of 
collected rainwater. Such training sessions should be provided for 
at least one member of each household, irrespective of their socio-
economic position.  
 Installing rainwater harvesting systems (RHS) can be a good 
supplementary solution. The government should take the initiative 
to install such systems and create awareness among people about 
how to use them. This can be done by installing rainwater harvesting 
systems in all government offices, schools, colleges, and encourage 
the non-governmental organizations to install them in their offices. 
Moreover, it should take the initiative to provide poor communities 
like Chila with rainwater harvesting materials (e.g. large storage 
tanks, gutter pipes, switches, and others) without costs. For a long-
term use of collected rainwater, people need knowledge and 
technical means for using and ensure the maintenance of RHS. For 
this purpose, the government should provide training to people, 
especially to women.  
 In order to make such projects sustainable, the government 
should undertake the following:  
(1) Working together with national and international NGOs. For 
instance, it should use the network of local NGOs to provide 
training to people. The government can also use the same for 
creating mass awareness through rallies, campaigns, and field 
meetings.  
(2) Make use of community knowledge and consider the local 
context in taking action. For instance, if the government initiates a 
project to supply shallow tube wells to people to withdraw water 
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from the ground sources, this project will not be viable because 
groundwater is contaminated with arsenic and salinity.  
(3) Maintain good coordination with the local administration for 
managing the projects.  
(4) Ensure transparency and accountability in the management of 
projects in order to the properly implement them at the grassroots 
level. Moreover, the government of Bangladesh should negotiate 
more frequently with India to ensure the equal share of 
transboundary river flow, following the existing treaty and 
international laws. 
 
 
CONCLUSION 
 
Water is everywhere in the coastal region. However, it is not safe for 
freshwater purposes, as it is contaminated with arsenic and salinity. 
Along with contamination, the effects of climate change, such as 
cyclone, drought, groundwater depletion, floods, as well as the lack 
of long-term sustainable solutions aggravate the water crisis. The 
available sources cannot supply a sufficient quantity of water to the 
households.  
 This present multidisciplinary study revealed that different kinds 
of socio-economic problems (such as sexual harassment, migration, 
drop out from school, income decrease, unemployment, increase in 
health expenditures, etc.) are caused by the freshwater crisis in 
coastal Bangladesh. In order to solve them, authorities should 
supply a sufficient volume of freshwater. The socio-economic 
development is not possible in its absence. I also would like to 
express my wish that more depth multidisciplinary research on the 
freshwater crisis and its effect in the communities from coastal 
Bangladesh to be undertaken, so that authorities gain a clearer 
picture on this grave situation and take measures to improve it 
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Notes 
1.  Ganges, Brahmaputra, and Meghna. 
2.  Water for bathing, cooking, drinking, and sanitation purposes. 
3.  Upazila is a sub-district of Bangladesh. It is the second lowest tier of regional 
administration in the country. 
4.  This is the main source of primary data, as it takes into account several 
people with similar or different backgrounds and reflects their opinions, 
ideas, beliefs, and experiences. Five FGD were held in the purpose of this 
study for gathering information about the types of social and economic 
problems arising from the water crisis, its causes, the role of the 
government, and to identify the sources of freshwater.  
5.  An in-depth interview with people who have knowledge about a specific 
issue. Face to face KII was used for this study. 
6.  The dry season begibrollyns normally in October and lasts until March. 
However, this situation is changing due to climate change.  
7.  Each trip involves half a day only to collect water. 
8.  Bangladeshi Taka. 
9.  About 20 litres. 
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